Extraretinal saccadic signals in human LGN and early retinotopic cortex.
In the human LGN and V1, saccades in darkness lead to enhanced activity while saccades made during strong visual stimulation suppress activity [Sylvester, R., Haynes, J.D., and Rees, G., 2005. Saccades differentially modulate human LGN and V1 responses in the presence and absence of visual stimulation. Curr. Biol. 15, 37-41]. Here, we explored this differential modulation further using graded changes in the strength of visual stimulation by changing the mean luminance of a flickering visual stimulus. We replicate the finding of differential modulation of activity in human LGN and V1, and show that this relationship also holds in retinotopic areas V2 and V3. Suppression of visually evoked activity during saccades was detectable during strong visual stimulation, but not during weaker stimulation. This suggests that the activation of visual cortex by saccades in darkness represents a signal that persists irrespective of the state of visual stimulation, masking suppressive effects of saccades when visual stimulation is weak. Such a signal may represent a motor signal in a sensory area. We discuss the possible role of oculomotor corollary discharge in changes in visual perception that occur peri-saccadically, which contribute to the successful negation of the disruptive effects of saccades on our seamless visual experience of the world.